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(54) ULTRAVIOLET CURABLE COATING RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain ultraviolet curable coating resin compositions capable of obtaining 
excellent mar resistance even in long-term outdoor use and, in addition, excellent in the adhesion and 
cracking resistance of coated films. 

SOLUTION: Ultraviolet curable coating resin compositions are obtained by incorporating 2-10 pts.wt. 
photopolymerization initiator and 2-20 pts.wt. ultraviolet absorber 2-10 into 100 pts.wt. coated film-forming 
component comprising (a) 10-70 wt.% mono- or difunctional monomer having an ether bond and one to two 
acryloyloxy groups per molecule and a molecular weight of 130-700, (b) 5-60 wt.% aliphatic urethane acrylate 
oligomer, (c) 10-30 wt.% methyl methacrylate polymer having a molecular weight of 10,000-200,000 and, if 
necessary or desired, (d) 5-50 polyfunctional monomer having three or more acryloyloxy groups per 
molecule and having a molecular weight of 250-700. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) It has ether linkage and 1-2 acryloyloxy radicals in 1 molecule. Molecular weight 10 - 70 % of the 
weight of 1 - 2 functionality monomers of 1 30-700, 5 - 60 % of the weight of (b) aliphatic series urethane 
acrylate oligomer, (c) 10 - 30 % of the weight of methyl methacrylate polymers of molecular weight 
10000-200000, since — the resin constituent for ultraviolet-rays hardenability covering which contains the 
becoming paint film formation component at least, and uses (e) photopolymerization initiator 2-10 weight 
sections, and the (f) ultraviolet ray absorbent 2-20 weight sections as an indispensable component to this 
paint film component 100 weight section. 

[Claim 2] The above-mentioned paint film formation component has ether linkage and 1-2 acryloyloxy 
radicals in (a)1 molecule. Molecular weight 10 - 70 % of the weight of 1 - 2 functionality monomers of 
130-700, 5 - 60 % of the weight of (b) aliphatic series urethane acrylate oligomer, (c) 10 - 30 % of the weight 
of methyl methacrylate polymers of molecular weight 10000-200000, (d) — the inside of 1 molecule — three 
or more acryloyloxy radicals — having — molecular weight — 5-50 % of the weight of polyfunctional 
monomers of 250-700 — since — the resin constituent for ultraviolet-rays hardenability covering according 
to claim 1 which is what becoming. 
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[Claim 3] The lamp cover for automobiles which applies to the lamp cover body which consists of 
polycarbonate resin, and comes to harden the resin constituent for ultraviolet-rays hardenability covering 
according to claim 1 or 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can form in more detail the hardening paint film which was excellent in 
a sex with a blemish-proof, weatherability, adhesion, flexibility, etc. with the exposure of ultraviolet rays 
about the resin constituent for ultraviolet-rays hardenability covering, and relates to the resin constituent of 
ultraviolet-rays hardenability useful for the surface coating of polycarbonate resin mold goods especially. 
[0002] 

[Description of the Prior Art] plastics, such as acrylic resin, polycarbonate resin, polystyrene resin, and ABS 
plastics, is lightweight, it not only excels in shock resistance, but it cheap, and easy fabrication — etc. — 
since it has the description, the mold goods manufactured from these plastics are used in various fields, 
since [ however, ] these plastic parts run short of the surface hardness — friction — scratching — etc. — 
the fault which is easy to receive damage is shown in a front face, and the damage generated on the front 
face has the problem of reducing the commodity value remarkably. For this reason, these plastic parts have 
become common [ covering that front face with the paint film excellent in the so-called sex with a 
blemish-proof which can be protected from damage, and using it ]. 

[0003] moreover, in the above-mentioned plastics, like polycarbonate resin The plastic part which there is a 
thing also inferior to weatherability besides being easy to receive a surface damage, and was manufactured 
from such resin Since there is a problem of being easy to cause generating of a crack thru/or a crazing or 
appearance degradation called discoloration when this is used under an outdoor environment which is 
exposed to direct rays In this case, it is common that you make it generating of these problems solved with 
the covering material which can prevent appearance degradation of mold goods etc. while excelling in a sex 
with a blemish-proof. 

[0004] From the above present condition, many examination about the covering material excellent in a sex 
with a blemish-proof and weatherability is made from before, for example, to JP,63-28094,B It has three or 
more (meth)acryloyloxy radicals in 1 molecule. 40 - 100 % of the weight of with a molecular weight of 900 or 
less polyfunctional monomers, The monomer mixture which consists of 1 which has 1-2 (meth)acryloyloxy 
radicals in 1 molecule - 60 - 0 % of the weight of 2 functionality monomers, And the cladding material 
constituent which consists of an ultraviolet ray absorbent 5-35 weight sections, the acrylic-acid (meta) 
alkyl polymer 0.5 - 8 weight sections, and a photosensitizer 0.01 - 6 weight sections is proposed to this 
monomer mixture 100 weight section. 

[0005] Although crosslinking density can form the paint film which was excellent in the sex with a 
blemish-proof with high surface hardness highly therefore since the above-mentioned cladding material 
constituent is using as the principal component the polyfunctional monomer which has three or more 
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functional groups in 1 molecule On the other hand, the high paint film of crosslinking density has the large 
internal contraction stress of the paint film at the time of hardening. The big paint film of such internal 
contraction stress In the case where the heat history of a repeat joins this, and an application which is 
exposed to outdoor natural environment-ization for a long period of time, there is a problem which a paint 
film crack and the defect of paint film exfoliation tend to produce. If short-time hardening of the paint film 
which forms a viaduct consistency by hardening especially is carried out by ultraviolet curing etc., since the 
contraction stress of a paint film will tend to increase further, there is a problem of further becoming easy to 
produce paint film defects, such as a paint film crack and exfoliation. 

[0006] In addition, since the contraction stress of a paint film tends to become so large that a paint film 
becomes thick, it is necessary to apply such a cladding material constituent to homogeneity thinly 
[ thickness / of a paint film ] as much as possible, and in the case of mold goods with a complicated 
configuration, it is difficult to apply film thickness to homogeneity thinly itself, and it has problems, like an 
advanced paint technique is needed. 

[0007] Moreover, even if few per about 30 - 90 % of the weight of acrylic-ized aliphatic series urethane of 
molecular weight 1200-2600, and molecule, the clear coat constituent which can be hardened by the 
ultraviolet rays which consist of 15 - 70 % of the weight of polyfunctional acrylate, photopolymerization 
initiator, or sensitizer of molecular weight 170-1000 which has two polymerization nature partial saturation 
radicals is proposed by JP,5-981 87,A. 

[0008] When the above-mentioned clear coat constituent combines a polyfunctional acrylate monomer with 
specific acrylic-ized aliphatic series urethane and two or more polymerization nature partial saturation 
radicals in the amount of specification, the improvement of paint film properties, such as flexibility, 
endurance, thermal stability, crack-proof nature, chemical resistance, and adhesion, is achieved. However, 
the paint film property state in the above-mentioned official report be the thing of the engine performance 
which can be satisfy in a service condition with this constituent comparatively gentle [ considering the 
example of an application (example 5) to test conditions (for example, the heat test of 80 degree Cx 2 hours, 
the weathering test of weather meter 750 hours, etc.), a computer keyboard, etc. given in the example of this 
official report ], and it be suitable for an application which be expose to the bottom of a severe natural 
condition like the outdoors for a long period of time, for example, the application to the head lamp lens of an 
automobile etc. 

[0009] furthermore — JP,5-17706,A — (**) — specification comes out of the monomer mixture which 
consists of a monomer which has the acrylic ester (meta) ester system polyfunctional monomer of 
pentaerythritol, the isocyanurate system monomer which has two or more (meth)acryloyloxy radicals, and a 
(meth)acryloyloxy radical, and has at least one sort of a hydroxyl group, cyclic ether association, and 
chain-like ether linkage, an ultraviolet ray absorbent, and an acrylic ester (meta) polymer comparatively, and 
it comes to mix, and hardens by UV irradiation — the coating constituent proposal is made, the 
above-mentioned coating constituent — as a paint film formation component — (**) — since polyfunctional 
monomers including pentaerythritol (meta) acrylate are used as the principal component, it excels in the 
point which can form the hardening paint film excellent in abrasion resistance. However, when it examines 
under the conditions supposing the bottom of an outdoor environment which is exposed especially to long 
duration and direct rays, there is a problem that the durability of the degradation prevention effectiveness of 
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these mold goods at the time of applying to the resin mold-goods front face which the adhesion fall of a 
paint film, generating of a crack, etc. are seen, and changes in color thru/or is easy to deteriorate in itself 
like polycarbonate resin is small. For example, although the degradation prevention effectiveness maintains 
the above-mentioned coating constituent in the accelerated weathering test using a weather meter till 
about 2000 hours, appearance degradation comes to be seen more than by it. Recently, a covering 
constituent which the degradation prevention effectiveness maintains till about 4000 hours is desired. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, it has the problem that the sex with a 
blemish-proof of a paint film and this are not what may satisfy enough the adhesion of the paint film which 
has an opposite relation thru/or both the properties of crack-proof nature, under the condition especially 
the covering constituent for the above-mentioned conventional plastic part assumed use on the outdoors to 
be. Therefore, while this invention can fully prevent degradation of the mold goods itself also in use on the 
outdoors especially over a long period of time The result of having advanced examination for the purpose of 
offer of the resin constituent for covering which can be hardened by the UV irradiation excellent in a sex 
with a blemish-proof, the adhesion of a paint film, crack-proof nature, etc., Out of the acrylic monomer 
which has a (meth)acryloyloxy radical The acrylic monomer which has an acryloyloxy radical and ether 
linkage, and has 1-2 pieces for the acryloyloxy radical in this monomer among 1 molecule is chosen. By using 
the paint film formation component which comes to combine the amount of specification of a 
polymethylmethacrylate polymer and aliphatic series urethane acrylate oligomer with this, it finds out that 
the trouble which the above-mentioned conventional covering constituent for plastics has can be solved. 
[0011] 

[Means for Solving the Problem] Namely, this invention has ether linkage and 1-2 acryloyloxy radicals in (a)1 
molecule. Molecular weight 10 - 70 % of the weight of 1 - 2 functionality monomers of 130-700, 5 - 60 % of 
the weight of (b) aliphatic series urethane acrylate oligomer, (c) 10 - 30 % of the weight of methyl 
methacrylate polymers of molecular weight 10000-200000, Contain the becoming paint film formation 
component at least, and this paint film formation component 100 weight section is received, since — (e) The 
above-mentioned technical problem is solved by offering the resin constituent for ultraviolet-rays 
hardenability covering which uses the photopolymerization initiator 2-10 weight sections, and the (f) 
ultraviolet ray absorbent 2-20 weight sections as an indispensable component. Moreover, in the desirable 
mode of this invention, ether linkage and 1 - 2 individual acryloyloxy-machine-** [ a paint film formation 
component ] in (a)1 molecule. Molecular weight 10 - 70 % of the weight of 1 - 2 functionality monomers of 
1 30-700, 5 - 60 % of the weight of (b) aliphatic series urethane acrylate oligomer, (c) It has three or more 
acryloyloxy radicals in 10 - 30 % of the weight of methyl methacrylate polymers of molecular weight 
10000-200000, and (d)1 molecule, and 5 - 50 % of the weight of polyfunctional monomers of 250-700, 
molecular weight comes out and is characterized by a certain thing. 
[0012] 

[Embodiment of the Invention] It has ether linkage and 1-2 acryloyloxy radicals in 1 molecule used for this 
invention. Molecular weight 1 - 2 functionality monomer (a) of 130-700 Are a component for giving the 
adhesion to the base material of the paint film formed, and flexibility good, and it sets to this monomer (a), a 
functional group — an acryloyloxy radical — not but (for example, methacryloyloxy radical) — and when the 
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number exceeds 2, or when it does not have ether linkage in a molecule, the fault of generating of the paint 
film crack by the fall of adhesion and flexible fall comes to arise. Moreover, when the molecular weight is 
important also for the range of 130-700, and being in the range of 130-500 preferably in this invention, less 
than 130 are not enough as the flexible grant to a paint film as for molecular weight and it exceeds 700, 
moderate crosslinking density required as a paint film is not obtained, but there is loam ******** about the 
paint film milkiness by the fall of the sex with a blemish-proof by the lack of hardening, or deposit of an 
additive. 

[0013] In this invention, if the loadings of the above 1 - 2 functionality monomer need to be 20 - 50% of the 
weight of the range preferably, and less than 10 % of the weight of the flexibility of a paint film is not enough 
as loadings, it becomes easy to generate a paint film crack and they exceed 70 % of the weight especially ten 
to 50% of the weight preferably ten to 70% of the weight among a paint film formation component, sufficient 
crosslinking density required as a paint film is not obtained, and they are not desirable. 
[0014] As an example of the above 1 - 2 functionality monomer (a) Tetrahydrofurfuryl acrylate, methoxy 
(monochrome, JI, Tori, or Pori) ethylene glycol acrylate, Methoxy (monochrome, JI, Tori, or Pori) propylene 
glycol acrylate, Cyclohexyloxy ethyl acrylate, ethoxy (monochrome, JI, Tori, or Pori) ethylene glycol acrylate, 
Ethoxy (monochrome, JI, Tori, or Pori) propylene glycol acrylate, (JI, Tori, or Pori) Ethylene glycol diacrylate 
(JI), Tori or Pori propylene glycol diacrylate, and a methoxy glycerol (monochrome — ) JI, Tori or Pori 
ethylene glycol diacrylate, and a methoxy glycerol (monochrome — ) JI, Tori or Pori propylene glycol 
diacrylate, and an ethoxy glycerol (monochrome — ) JI, Tori or Pori ethylene glycol diacrylate, and an ethoxy 
glycerol (monochrome — ) JI, Tori or Pori propylene glycol diacrylate, hydrogenation bisphenol A-diacrylate, 
Hydrogenation bisphenol A-diethylene glycol diacrylate, hydrogenation bisphenol A-(JI, Tori, or Pori) 
propylene glycol (monochrome or JI) acrylate, dipentaerythritol diacrylate, etc. are mentioned. These 
monomers may be used independently, respectively, and may mix and use two or more sorts. 
[0015] The aliphatic series urethane acrylate oligomer (b) used in this invention is the sex with a 
blemish-proof of the paint film formed, and a component for making moderate flexibility give a paint film, and 
since a good sex with a blemish-proof and good flexible lack arise in the oligomer which does not have an 
aliphatic series urethane bond in this component, it is not desirable. As the above-mentioned aliphatic series 
urethane acrylate oligomer (b), the resultant of aliphatic series isocyanate compounds (for example, 
isophorone diisocyanate, hexamethylene di-isocyanate, 4, and 4-dicyclohexyl diisocyanate etc.) and 
polyfunctional acrylate compounds (for example, trimethylol propane diacrylate, PENTA glycerol diacrylate, a 
pentaerythritol thoria chestnut rate, dipentaerythritol triacrylate, dipentaerythritol tetraacrylate, etc.) is 
mentioned. As urethane acrylate oligomer (b) which can be used preferably, the range of the molecular 
weight is 500-1500, and the molecular weight per [ which is contained in the oligomer of three or more 
functionality or a molecule ] functional group is 400 or less oligomer, and the sex with a blemish-proof of a 
paint film and flexibility which are formed are further improved by using the oligomer of such molecular 
weight range. Moreover, if the loadings of this urethane acrylate oligomer (b) need to be 5 - 50% of the 
weight of the range preferably five to 60% of the weight among a paint film formation component, and the sex 
with a blemish-proof and the flexible grant effectiveness to the paint film in which loadings are formed at 
less than 5 % of the weight are small and exceed 60 % of the weight, the adhesion of a paint film will fall or it 
will become easy to generate a crack. As an example of these aliphatic series urethane acrylate oligomer (b), 
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the product made from die eel you SHIBI, trade name; Ebecryl 1290K, the Nippon Synthetic Chemical 
Industry [ Co., Ltd. ] Co., Ltd. make, trade name:purple light UV-1700B, made in British Bitter taste Loss 
Chemicals, trade name:SETAKIROA 576, etc. are mentioned. 

[0016] The methyl methacrylate polymer (c) used in this invention is a component for giving transparency, 
weatherability, a sex with a blemish-proof, flexibility, and the adhesion to a base material to a paint film with 
sufficient balance, and requires that the range of the molecular weight should be 10000-200000. The fall of 
the adhesion to a base material or weatherability comes to arise that molecular weight is less than 10000, 
and since the constituent for covering will serve as hyperviscosity if 200000 is exceeded, a fall and the 
smooth paint film side of spreading workability become are hard to be acquired. Moreover, if the fall of the 
adhesion of a paint film comes to be seen and it exceeds 30 % of the weight when it is exposed to the bottom 
of a severe condition that it is important to also make the loadings of this methyl methacrylate polymer (c) 
contain so that it may become 10 - 30% of the weight of the range into a paint film formation component, and 
loadings are less than 10 % of the weight, a sex with a blemish-proof will come to fall. 
[0017] Although an usable methyl methacrylate polymer is a homopolymer of methyl methacrylate in this 
invention, the copolymer which contains 90 % of the weight of methyl methacrylate at least is also contained 
in the methyl methacrylate polymer of this invention. As a copolymerization component in the case of this 
copolymer, ethyl (meta) acrylate, Propyl (meta) acrylate, n, or iso-butyl (meta) acrylate, Amyl (meta) 
acrylate, hexyl (meta) acrylate, heptyl (meta) acrylate, Octyl (meta) acrylate, 2-ethyl-1-hexyl (meta) 
acrylate, 3-ethyl-1-pentyl (meta) acrylate, 3-methyl-1 -butyl (meta) acrylate, 2-ethyl-1 -butyl (meta) 
acrylate, 2-heptyl (meta) acrylate, etc. are mentioned. 

[0018] Although it may dissolve and you may use by making the above-mentioned methyl methacrylate 
polymer (c) into the above 1 - 2 functionality monomer (a), or aliphatic series urethane acrylate oligomer (b), 
it may be used in the condition of having dissolved in the proper organic solvent which dissolves this methyl 
methacrylate polymer. It is desirable to use as a solution polymerization object which carried out the 
solution polymerization especially of the methyl methacrylate monomer, and obtained it in the organic 
solvent. 

[0019] The resin constituent for ultraviolet-rays hardenability covering of this invention (henceforth the 
constituent for this invention covering) mixes above-mentioned 1 - 2 functionality (monomer a) aliphatic 
series urethane acrylate oligomer (b) and an above-mentioned methyl methacrylate polymer (c) in the 
above-mentioned specific presentation range, and let it be a paint film form nature component, in this case, 
each component — the above — if it separates from the range of a mixing ratio, the balance of the sex with 
a blemish-proof of the paint film formed, flexibility, and adhesion will collapse, and the paint film engine 
performance which can be especially equal to practical use under the service condition on condition of use 
on the long-term outdoors will no longer be obtained. 

[0020] Moreover, in the desirable embodiment of this invention, it is desirable still more desirable that have 
three or more acryloyloxy radicals in 1 molecule as a paint film formation component in addition to each 
above-mentioned component, and molecular weight uses the polyfunctional monomer (d) of 250-700, and 
the molecular weight per [ which is contained in a molecule ] functional group is 150 or less polyfunctional 
monomer. If the molecular weight of a polyfunctional monomer (d) comes to lose the adhesion of the paint 
film given good, and flexible balance and exceeds 700 less than by 250 by paint film plasticity 3 component of 
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above 1 - 2 functionality (monomer a) aliphatic series urethane acrylate oligomer (b) and a methyl 
methacrylate polymer (c), the improvement effect of a sex with a blemish-proof will become small. Moreover, 
if the molecular weight per [ which is contained in a molecule ] functional group exceeds 150, the 
improvement effect of a sex with a blemish-proof will become small. The above-mentioned polyfunctional 
monomer (d) is effective in improving further the sex with a blemish-proof of the paint film formed, and it is 
[ this polyfunctional monomer (d) ] desirable to add so that it may be contained in 5 - 50% of the weight of 
the range among a paint film formation component. Although the improvement effect of a sex with a 
blemish-proof is large when the effectiveness of addition of an addition at less than 5 % of the weight is small 
and exceeds 50 % of the weight, crosslinking density and the internal contraction stress of the paint film 
which becomes large, therefore is formed become large, and it becomes easy to generate the defect of a fall 
and paint film crack of adhesion. In this invention, especially a desirable addition is 10 - 40 % of the weight. 
[0021] in this invention, trimethylolpropane triacrylate, pentaerythritol (Tori or tetrapod) acrylate, PENTA 
glycero RUTORI acrylate, a thoria chestnut ROKISHI ethyloxy hydrogenation merit acid, pentaerythritol 
tetraacrylate, tetra-acryloxyethyl oxy-hydrogenation pyromellitic acid, dipentaerythritol (Tori, tetrapod, 
PENTA, or hexa) acrylate, etc. are mentioned as an example of an usable polyfunctional monomer (d), and 
these monomers are independent, respectively — it is — two or more sorts can be mixed and it can use. 
[0022] in the constituent for this invention covering, the photopolymerization initiator (e) for stiffening the 
above-mentioned paint film formation component uses — having — the amount used — the paint film 
formation component 100 weight section — receiving — 2-10 weight section — it is 4 - 8 weight section 
preferably. In under 2 weight sections, since it comes to cause the fall of the weatherability of a paint film 
and a hardening paint film may come to color when the hardenability of the paint film according [ the amount 
of the photopolymerization initiator (e) used ] to ultraviolet rays comes to run short and 10 weight sections 
are exceeded, it is not desirable. As a suitable photopolymerization initiator (e), an acetophenone system 
compound, a benzoin ether system compound, They are a benzophenone system compound, a phosphine 
oxide system compound, etc. as the example A benzoin, benzoin methyl ether, benzoin ethyl ether, Benzoin 
iso-propyl ether, acetoin, BUCHIROIN, torr OIN, Benzyl, a benzophenone, p-methoxybenzophenone, a 
diethoxy acetophenone, An alpha and alpha-dimethoxy-alpha-phenyl acetophenone, methylphenylglyoxylate. 
An ethyl phenylglyoxylate, 4, and 4'-screw (dimethylamino benzophenone), 2-hydroxy - Carbonyl 
compounds, such as 2-methyl-1 -phenyl propane-1-ON, 1 -hydroxy cyclohexyl phenyl ketone, 
tetramethylthiurammonosulfide, Peroxide compounds, such as azo compounds, such as sulfur compounds, 
such as tetramethylthiuramdisulfide, azobisisobutyronitril, azobis -2, and 4-dimethyl BARERO, benzoyl 
peroxide, and JITA challis butyl peroxide, etc. are mentioned. 

[0023] Moreover, in the constituent for this invention covering, while raising the weatherability of the paint 
film formed, in order to prevent degradation of the front face of the plastics which serves as a base material 
by the ultraviolet rays which penetrated the paint film, the ultraviolet ray absorbent (f) which has the 
operation which makes this paint film absorb transparency ultraviolet rays is used, the amount used — the 
above-mentioned paint film formation component 100 weight section — receiving — 2-20 weight section 
— it is 5 - 15 weight section preferably. Although it is effective in a weatherproof improvement of a paint 
film and degradation prevention of a plastics base material in under 2 weight sections if the weatherproof 
improvement effectiveness as opposed to a paint film in the amount of the ultraviolet ray absorbent (f) used 
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is small and exceeds 20 weight sections, the ultraviolet rays which irradiate in the case of paint film 
hardening are absorbed by this ultraviolet ray absorbent, and there is loam ******** in poor hardening. 
[0024] In this invention a suitable ultraviolet ray absorbent (f) They are a salicylate system compound, a 
benzophenone system compound, a benzotriazol system compound, etc. as the example A 2-hydroxy 
benzophenone, a 5-chloro-2-hydroxy benzophenone, 2, 4-dihydroxy benzophenone, 

2- hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octyloxybenzophenone, a 

4-DODESHIROKISHI-2-hydroxy benzophenone, 2-hydroxy-4-OKUTADE siloxy benzophenone, 2, and 
2'-dihydroxy-4-methoxybenzophenone, 2 and 2'-dihydroxy -4, a 4'-dimethoxy benzophenone, phenyl 
salicylate, p-tert -buthylphenyl salicylate, p-(1, 1, 3, 3, - tetramethylbutyl) phenyl salicylate, 

3- hydroxyphenyl benzoate, phenylene -1, 3-JIBENZOETO, 2-(2-hydroxy-5~methylphenyl) benzotriazol, 
2-(5-methyl-2-hydroxyphenyl) benzotriazol, 2-(2-hydroxy-5-tert.-buthylphenyl)-5-chlorobenzo triazole, 
2-(2-hydroxy - 3, 5-G tert -buthylphenyl) benzotriazol, 2-(2-hydroxy-5-tert.-buthylphenyl) benzotriazol, 
2-(2-hydroxy-4-octyloxy phenyl) benzotriazol, etc. are mentioned, these ultraviolet ray absorbents (f) are 
independent, respectively — it is — two or more sorts can be mixed and it can use. 

[0025] Above 1 - 2 functionality (monomer a) aliphatic series urethane acrylate oligomer (b), a methyl 
methacrylate polymer (c), and if needed, the fat constituent for this invention covering can mix the specified 
quantity of a polyfunctional monomer (d) so that it may become homogeneity, it can add the specified 
quantity of a photopolymerization initiator (e) and an ultraviolet ray absorbent (f) to this, and can 
manufacture it by equalizing by stirring mixing etc. further. Moreover, **** for the amounts of common use 
is also good suitably in the various additives commonly used in the coating industry if needed, for example, 
an anti-oxidant, a defoaming agent, a leveling agent, a flatting, light stabilizer (for example, hindered amine 
system compound etc.), a color, a pigment, etc. 

[0026] Especially as an approach of applying the constituent for this invention covering, there is no limitation 
and the well-known methods of application, such as brushing, flow coating, immersion coating, spray coating, 
and a spin coat, can be adopted. In addition, it is desirable in that case to prepare and apply the viscosity of 
this invention constituent using an organic solvent from the point of improvement in spreading workability 
and the smooth nature of a spreading paint film, homogeneity, and the adhesion that carries out the body to 
the base material of a hardening paint film at a list etc. As an example of a suitable organic solvent, they are 
ethanol, isopropanol, a butanol, toluene, a xylene, an acetone, a methyl ethyl ketone, ethyl acetate, butyl 
acetate, etc. 

[0027] As coverage to the plastic part of this invention constituent etc., it is desirable to make it the 
thickness of the paint film at the time of hardening set to 1-30 micrometers. Since the fall of adhesion with 
a base material and generating of a crack will come to be seen if the prevention effectiveness of surface 
degradation of a plastic part that the thickness of a hardening paint film is a base material especially in less 
than 1 micrometer is small and exceeds 30 micrometers, it is not desirable. 

[0028] Although it is also possible as a hardening means of this invention constituent to carry out by the 
exposure of the usual activity energy line, in order to acquire effectiveness, such as grant of the sex with a 
blemish-proof which is the features of this invention, and crack prevention, it is desirable that UV irradiation 
performs. As an amount of UV irradiation in that case, 500 - 3000 mJ/cm2 is desirable. 
[0029] The constituent for this invention covering is useful although a sex with a blemish-proof and 

9 



2000-281935 

weatherability excellent in the plastic part are given, they are various plastics base materials regardless of 
thermoplastics and thermosetting plastic as a base material of a plastic part, and are specifically 
polymethylmethacrylate resin, polycarbonate resin, polystyrene resin, acrylonitrile styrene copolymerization 
resin, polyvinyl chloride resin, acetate resin, ABS plastics, polyester resin, polyamide resin, etc. If the 
constituent for this invention covering is used and covered like especially polycarbonate resin in these to 
the mold goods of the resin which will be easy to produce discoloration, deterioration, degradation, etc. if 
there is no weatherability in itself and it is used outdoors, the property excellent in a sex with a 
blemish-proof, weatherability, or the ultraviolet-ray-degradation tightness of a base material can be given to 
mold goods. 

[0030] The lamp cover for automobiles of this invention applies the above-mentioned constituent for this 
invention covering, irradiates the lamp cover body fabricated by injection molding of polycarbonate resin, 
makes it to cover various lamps, such as a headlight, a stoplight, and a blinker light, to serve as the lens for 
condensing, and harden ultraviolet rays, and forms a paint film. If it is in this lamp cover, a sex with a 
blemish-proof and weatherability improve greatly, and are fully equal to use by the long-term severe 
condition as a lamp cover for automobiles. 
[0031] 

[Example] Although this invention is concretely explained based on the following examples and the example 
of a comparison, the following examples are examples and this invention is not limited to these examples. In 
addition, especially, as long as there was no notice, the weight section showed the blending ratio of coal of 
each component in an example. 

[0032] The example 1 hydrogenation bisphenol A-diethylene-glycol-diacrylate (molecular weight 424, two 
functional groups) 30 section, The product made from aliphatic series urethane acrylate oligomer [die eel 
you SHIBI, Trade name; The K]Ebecryl 1290 50 section, the methyl methacrylate polymer (molecular weight 
45000) 20 section, The photopolymerization initiator (1 -hydroxy cyclohexyl phenyl ketone) 10 section, 
Stirring mixing of the ultraviolet ray absorbent [2-(5-methyl-2-hydroxyphenyl) benzotriazol 10 section 
+2-hydroxy-4-methoxybenzophenone 5 section] 1 5 section was carried out, it equalized, and the 
ultraviolet-rays hardenability resin constituent of this invention was manufactured. 

[0033] On the polycarbonate resin plate (Japanese JII plastics company make, Lexan LS-2, 3mm of board 
thickness) which performed annealing for the resin constituent obtained above at 120 degrees C for 3 hours, 
it applied using bar coater, ultraviolet rays were irradiated with the high pressure mercury vapor lamp, the 
spreading paint film was stiffened, the test piece was created, it examined with the following test method, 
and the test result was shown in the following table 3 so that the film thickness after hardening might be set 
to 10 micrometers. In addition, when the ultraviolet-rays quantity of light at the time of paint film hardening 
was measured using actinometry machine UV-350N by Japan Storage Battery Co., Ltd., it was 1200 
mJ/cm2. 

[0034] Test-method (1) transparency; it considered as the valuation basis of transparency by the haze value 
(scattered-light permeability / total light transmission, %) measured by the hazemeter (the Suga Test 
Instruments Co., Ltd. make, MGM-2D mold). 

(2) A sex with a blemish-proof; load 140g/cm2 The carried steel wool (#0000) was placed on the paint film 
side of a test piece, after examining by the test condition (based on the approach specified to FMVSS(US) 
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No.108-S.6.2) carried out 1 1 ****s with a rubbing circuit tester, the appearance on the front face of a paint 
film was observed by viewing, and the following valuation basis estimated. 

O x which a blemish hardly attaches to; paint film front face; the rate of the haze value to which a blemish is 
conspicuous on a paint film front face and for which washed the paint film side of a test piece, dried after 
test termination, and measured haze value like the transparency trial of the above (1) again, and it asked by 
the degree type estimated. 

Haze value in front of the sex test with a blemish-proof [ haze value (%)-] after the sex test with a 
blemish-proof [ rate (%) of haze value = ] (%) 

(3) adhesion [ of a paint film ]; — JIS K 5400 According to the 8.5.2 squares tape method, the incised wound 
which penetrates the paint film of a test piece and reaches the flux line was attached in a grid pattern at 
intervals of 1mm, and it was referred to as several 100 of a measure eye, and adhesive tape was stuck on 
these squares, the adhesion condition of the paint film after removing this tape subsequently was observed 
by viewing, and it considered as the valuation basis of adhesion by the number of the measure eyes which 
remain without a paint film exfoliating. 

[0035] (4) Thermal resistance; the test piece was left in the 120-degree C ambient atmosphere for 240 
hours, appearance change of a paint film and the existence of a paint film crack were observed by viewing, 
and the following valuation basis estimated. Moreover, about the paint film of the test piece after 
observation termination, it examined by the adhesion test method of the above-mentioned (3) paint film, and 
adhesion was evaluated. 

An appearance O; Abnormalities, such as yellowing, are not accepted in a paint film, x; Abnormalities, such as 
yellowing, are accepted in a paint film. Crack O; A crack is not accepted. x;(5) in which crack is accepted 
chemical resistance; Each of the reagent for an acid-proof trial (HCI water solution of 0.1 mol/l) and the 
reagent for an alkali-proof trial (NaOH water solution of 0.1 mol/l) is dropped on the paint film side of a test 
piece. After leaving it in a 25-degree C ambient atmosphere for 24 hours, appearance change of a paint film 
was observed by viewing, and the following valuation basis estimated. 

O; [0036] as which it swells to x; paint film change is not accepted to be to a paint film, and a cloudy change 
is regarded (6) Weatherability; it examined using the weather meter (the Suga Test Instruments Co., Ltd. 
make, sunshine weatherometer WEL-SUN-DC-B mold) on the black panel temperature of 63**3 degrees C, 
and the conditions (the weathering test approach of D JIS 0205 autoparts it is based on WAN-1S) which 
contain rainfall 12 minutes during 60 minutes, and the following valuation basis estimated the appearance of 
a paint film and a polycarbonate resin plate, and the existence of a paint film crack. 
An appearance O; Abnormalities, such as yellowing, are not accepted in a paint film and a polycarbonate 
resin plate, x; Abnormalities, such as yellowing, are accepted in a paint film and a polycarbonate resin plate. 
*; Milkiness is accepted in a paint film. Crack O; A paint film crack is not accepted, x; moreover the paint film 
crack was accepted, about the test piece after evaluation termination, paint film adhesion was evaluated like 
the adhesion test of the above-mentioned (3) paint film, and transparency was measured like (1) 
above-mentioned transparency trial. Furthermore, the Y.I value (whenever [ yellow ]) of a test piece was 
measured using the color computer (the Suga Test Instruments Co., Ltd. make, SM-7 mold), and change of 
whenever [ yellow ] was evaluated. 

[0037] Using each component of examples 2-10, the example 1 of a comparison - 16 following, the 
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ultraviolet-rays hardenability resin constituent was manufactured like the example 1 by the combination 
formula of the following table 1 and Table 2, and the same test method as an example 1 estimated. Each 
evaluation result was shown in Table 3 and Table 4. 

(Component a): 1 - 2 functionality monomer A-1; tetrahydrofurfuryl acrylate (molecular weight 144, one 
functional group) 

A-2; hydrogenation bisphenol A-diethylene glycol diacrylate (molecular weight 424, two functional groups) 
A-3; hydrogenation bisphenol A-hexa propylene glycol diacrylate (molecular weight 772, two functional 
groups) 

(Component b): Aliphatic series urethane acrylate oligomer B-1; the product made from die eel you SHIBI, a 
trade name "Ebecryl 1290K" (per one functional group molecular weight 1000, six functional groups, 
molecular weight 167) (it is the same as an example 1), 

B-2; bis(acryloyloxyethyl) isocyanurate (molecular weight 353, two functional groups, molecular weight 177 
per functional group) 

B-3; the Nippon Synthetic Chemical Industry [ Co., Ltd. ] Co., Ltd. make, a trade name "purple light 
UV-6300" (molecular weight 3700, six functional groups, molecular weight 617 per functional group) 
[0038] a (Component c):methyl methacrylate polymer C-1; methyl methacrylate polymer (an example 1 — 
the same — molecular weight 45000) 

C-2; methyl methacrylate polymer (molecular weight 150000) 

(Component d): Polyfunctional monomer D-1; dipentaerythritol hexaacrylate (molecular weight 574, six 
functional groups) 

D-2; pentaerythritol tetraacrylate (molecular weight 296, four functional groups) 

D-3; the Nippon Kayaku Co., Ltd. make, a trade name "Kaya Rudd DPCA-30" (molecular weight 921, six 
functional groups, molecular weight 154 per functional group) 

D-4; trimethylol propane acrylate (molecular weight 296, three functional groups, molecular weight 99 per 
functional group) 

D-5; 1,6-hexanediol diacrylate (molecular weight 226, two functional groups, molecular weight 113 per 
functional group) 

Component (e): Photopolymerization initiator E— 1 ;1 -hydroxy cyclohexyl phenyl ketone (it is the same as an 
example 1) 

Component (f): Ultraviolet ray absorbent F-1 ;2-(5-methyl-2-hydroxyphenyl) benzotriazol (it is the same as 
an example 1) 

F-2;2-hydroxy-4-methoxybenzophenone (it is the same as an example 1) 

[0039] 

[Table 1] 
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[0043] 

[Effect of the Invention] As explained above, the resin constituent for ultraviolet-rays hardenability covering 
of this invention Since it is considering as the paint film formation component combining the amount of 
specification of the methyl methacrylate polymer which limited an acryloyloxy radical, the acrylic monomer 
which has ether linkage and aliphatic series urethane oligomer, and molecular weight By having limited the 
number of functional groups of the acrylic monomer which can form the paint film excellent in the sex with a 
blemish-proof, and is used here to 1-2 pieces Crosslinking density can consider as the paint film controlled 
moderately, and, thereby, can prevent generating of paint film defects, such as adhesion and a crack, 
effectively. Furthermore, formation of the paint film which was excellent in weatherability over the long 
period of time is enabled by combination of this paint film formation component, a photopolymerization 
initiator, and an ultraviolet ray absorbent, and when it uses for the surface coating of the plastic part which 
is inferior to weatherability in itself like especially polycarbonate resin, it makes it possible to be able to bear 
these mold goods enough at the use under a cruel environment like the outdoors. 

[0044] Moreover, since the lamp cover for automobiles of this invention makes the lamp cover body which 
consists of polycarbonate resin apply and come to harden the above-mentioned resin constituent for 
ultraviolet-rays hardenability covering, a sex with a blemish-proof and its weatherability improve greatly, and 
bear it as a lamp cover for automobiles at use by the long-term severe condition. 



[Translation done.] 
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«r#y usage* «k 9 tc N *ng(**ii&ftv^ 

L 2Mb L ^ "To ' tf IStfflg ASS £ ttft L , aS^c 

•5£4*o KfiTtt, 4 o o o«FfflSasT^fkl»ihS& 

[0010] 

Rffc* fciWh W^TOffiffl^*50^TfefiltJBitfil!l»<O3)5ft 
flu B^^y ^tt«J«:«n/'cSfi^lSES*f^ «fc OSSffcRrti 



>r ^ y h^-y =rv-ows«*3fi*'&to^Ta« 

[0 0 1 1 ] 

(a) 1 ^*^x— r;l/3Bf**5 < fetf 1-2«07*U 
a^W^l^L, ft^Mtf 1 3 0-7 0 0<D 1 - 
2titt¥H*l 0-7011% Cb) ]|§JteJ&*U* 
>7^'Jl/-ft'Jd7-5~6 0li%, (c) 
Si 0000 — 20000 0CO^^;l/^^^U hS 

^*io-3 0il%, *^*«aflBJBritfig»*^4< 
kt«#u fro««Bi»jai*» i ooiisutttu 
(e) ytm&mmi2~~\ omms^ fc£t>\ (f) ft 
n»ijx^j2-2 ofi»gf5, *i&a«»k-r*SRw«B! 

;MS^:fe<fctfi -2§o7^u D^rm^issi, » 

1 3 0-7 0 0 (D 1 - 2 Wtgtt^Sf* 1 0-7 0 
fiS%> (b) BBS«E^U*>T*y U-h^-Uav- 
5 — 6 011%, (c) 1 0000 — 20000 

oo^^u^^^y u-ha^f*i 0-3 omm%, 

(d) l5»W:3ltt±07»UP^W*'> 
S^fiL> »^S^2 5 0-7 0 0O^Wtg14m«f*5 

30 -5ou%, t&mmt?Zo 

[0 0 12] 

L> »f itf 1 3 0- 7 0 0O 1 - 2tffitt*i*(a) 

ft»»cf*#-rafc»©«»-e*o, is^af* (a) 

^T, fil^7^'jD^;l/t^^ST^< OWfcfcf, 

jS«C5J;9H:^Sc *tD»?Itfi 3 0-7 
0 0 (Omm^ jff S L < fi 1 30-500 C 

Tii, pJ t 5 ttOf*#A^»T?a < , 7 0 0^ 

[0013] *»wfc*5t^T, ±ie i - 2 smi±mm{* 
<Dm&mi*. mKBf8Mft*i 0-7 011%, h^l 
50 < « 1 0 - 5 0 mm%, wicifff: l < 2 0 - 5 0 mm 
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[0 0 14] ±IS 1 - 2 ^tltt#»f* (a) <DH{*tflJ£ 
A >>\ hUSfcttsKy) x^l/>^Jn-;k>*7^U 

u-k * h*^y-try> (t/, >\ husfctt* 

y) yotf U>^yn-;l/^T^y K xh+S/y 

y-ty^ c^a >>\ hu*fctt*y) x^i/>yy3 

h y s tea* y ) y n e u>y y n-^^r * y 

K 7ic*ft:ifx7iy-;i/-A-^T^y k 7j<fg 

f k if x -7 x / a - ^ x?- > y y n — ;1/ r * y 

*y) yntfU^yy (t/Sfctt^ 7^'Jb 

- K ^y^xyxyh —a>vt zvu-h mwmf 

[ooi5] *mm&^Tm^zn%mffiM*?\s*y' 
r^jwht'jiv- (b) ti, M?n«iHoB 

yu-hty^v- Cb) ^ltuu BflSSK-Yv^r* 

^^^uv^y^r*— k 4, 4' -^>^pa 
^>;i/^y^>7^bf) Z'Smrtvis-hik 

K ^^^^y-bD^l/i/Y^yi/^h, ^y^x'J X 

y h-;uhyr^y k ^my^yMi/h 
y7*yu-K i/x>^xyxy h^fh77^y 

Z>£t(DTZ2>'yU2>T?Vl'—h*Vdi^— Cb) 

irfiga i ia/:0^?i^4 o o«To*y =rv— t? 

£tK d(DJ:3a»?««!HO*ydrv-*fflt^cfc 



(b) OE&Bi, iiWSOT5-6 0li 

f^^ttfe^a^^ d'ffiOf^^ij^^VjN^ < ^ 6 011% 

(b) OSWJ^lTtt ^-b;l/XL->/-e- 

(tt) as, & d p* ; x***y/i/i 2 9 o k, H*^« 

{fc^XH (#) «A« : JBtUV- 1 7 0 0 B, 

10 «Hr^DX--5r5*;l/Xtt», «p n p«:t^P7 5 

[0016] *3micj3^Tm^z>tiz**>i*zt?v 
b-ha^f* (c) ti, wmizmm. »«tt. w«o 

S/cA60^TfeD, ^?itfl 0 0 0 0-2 00 

o o ooBBTiScktfMWSc i o o 

(c) <QE-&fi*\ mSiff^^^^l 0-3 011% 

[0017] *KWfc:i3^Tffifflnr(i6a>«^;i/^*^y 

^tyf;M^^'J U-h 9 011%^: 

30 #trfts^(*fe*«^><^i/^^^y u-hm&mc 

x^;l/ r^yu-h, ^nb?;l/ (y 

*) r^y u-h, nsrctt i s o-y^vu c^^) r 
yyu-h, 7^;b (*$o r^yu-h. 

(^^) 7^'Jl/-h, -N7°^;l/ (^^) 7^UU- 
7*'Jl/-K 2-x^;U-i- 
(y^?) 7^yi/-h, 3-x^-;b- l 
7^'Jl/-b, 3-^^;l/- l 
(p<^) 7*yi/-h, 2-x^;l/- 1 -y^-;i/ (y 

40 7^yu-h, 2-^7°^;^ r^yu-b 

[ooi8] ±iey^;i/^^yy i—bm&i* (c) 
a. ±iai-2mitt*«# (a) zrcimffimvis* 

fcA^tf, K^^;i/^*^yu-hfi^f**»»'raa 

[0 0 19] *KKOSRn»»ftttSIIffl»ag3ISfilc% 



nV- (b) , fecktf^^l/^ir^U Is—hn&fo 

(c) *±3H^O*Bfi8BSH-eii^LT^fliJg1t^i: 

its i&mto^yxtfK-rtu t^gioi^t^f 
[0020] s/c, *mm&%L^nmmmic*5^T 

2 5 0-7 0 0O*tiftM* (d) *flJ^*<o#fiF 
£L<, *6fc»*L<tt, »?fWct*ti«f8lll 
■SfcOOSHPttV l 5 0OTO*Sfttt*i*W 
£ D ^W^tt¥S{* (d) <D3HP«#2 5 o*«TJ4, 
±i2l~2«fllttiMH* (aK KEftR^U^vr^U 
U-h^-Urfv- (b) feJ;tW*7k*$riMj U-hS 

^* (c) oiaiBBrtttHrt^tAoTWffkifir^sn 

±IB^W^tt#»f* (d) ti\ M?nsil<7) 
ttm** (d) tt, «R«j«A^5-5 0SB%on 

fflt^ns ,fc -5 fcaan* mnmtf 5 

~4 0li%T*fe5o 

[0 0 2 1 ] *KWfc:*5t>T«fflnIfl64^WflHt#aft 

(d) o^(*tWtbTt±, hU^^D-;l/7°P^>hU 

[0 0 2 2] *fiSIiMi^fet^^, ±IE^M 
«««5>*«ffc«^:Sfc*(0)ttfi'&|}BttffJ (e) tfffli^ 

2-1 oslimb, »sb<tt4-8aaaj-p*So 

^IWJftM (e) Oiil^2lig^it^ Sg^«tc 

<£ * »BtoBgfbttA^g-r s ^ k & o x io ssas* 

ftaM^jUfe-rs J: 5 tc&£ C ttf$5©T!f$ L < * so 
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V\> »ii^7tm-&m^J (e) tim T<hh7±S 

;l/x— -r;k ^> ^>xf;bx^f;k 
V^nt!;l/x- r;l/. r^h-T>\ y^-n^>, h;b^ 

4, 4' -IfX (^f;l/7^y^>77xy» , 2 
- 1: FP^>-2-^f;l/- l -7xr./byn/^- i 

+^V7xx;l/^hx fh7^^l/^>7A€yx;l/ 
7^fh\ fb7^^W7Ai/X;I/7Y K^ODSMtft 

im rytrx-rvy^Dxhu;^ r^tfx-2, 4 

[0 0 2 3] *aw»BIM«««ik:^i/^Ti±, 

ftm*m**mftmwm\ en *^i^m 0 

JBWi* ±l2&MJ&J«j«# 1 0 0lI»lC»L2-2 0 
MSB, 03:L<f±5~l 5ll»W5o JSJMMRIR 
S»J (f) 2 MtfcjtrsH 

<8ttOft±%S*Vh£<, 2 0lI^Mx.^^:iIO 

***** a««fb©B»ura«r«*n«B^c<0SS^|8?R 
[0 0 2 4] *«W^fev^T»ai38:JR^SIKiRarj ( f ) 

LTti, 2-tKP*M^/7x/>, 5-^PP- 
2-HKD + ^>7*7xyx 2, 4-^tFP^y 
^>77x/x 2-bKn*j/-4-^h*^y 
7i/y, 2-tFP^>-4-t^fn^^>V > 7 
x/X 4 - Ff^P^> - 2 FP^^^y^x 
2-eFu+i/-4-t^^f> / P4 : ^> / y , 7 
i/X 2, 2' -ytHP^>-4-^ h^r^^y 
7x/X 2, 2' -ykKn*S/-4, 4' ->>^h 
^>V*7xyX 7xX/l/^iJ>/l/-F > p-te 
r t. -7"W7x-WJ^^h, p- (1, 1. 
3, 3, -fF7^f;l/7f;W 7x-;l/tUS/l/- 

3-HFP^'>7x-;M>yx-h, 7x-I/> 
-1, 3-^>7x- 2- (2-bFP^-5 
-^^7x-;W ^>y>'J77-;k 2- (5-^< 
7^;U-2-ti FP^^7x-;b) ^>y>U7V-;k 
2- (2-bFP^>-5- t e r t. -7f/b7x» 
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;W - 5-^oD^/h'jry-;k 2- (2-fcF 
D4^>-3, 5-^-tert. -^7i-W ^ 
> x /hU7y-;k 2 - (2 -t: Hn^- 5 - t e r 
t. -7W7x-;l/) U TVWk 2- (2 

-b Kn4 1 > / -4-t^fn^>'7x-;I/) ^yy>U 
7^/l/423Wlf6M. eft6*fltf»ilCTJ(f ) 

[oo2 5] *«^»HfflK»fiewtt, ±ia i ~2wt^ 

tt^fift (a) , I»^>7^'Jl/-ht'J^ 10 
- (b) , ^^M^^Ul/^M^ft (c) *5«fctf& 
H^l£D* i etett#«(t (d) ©HfBettfci^fcftSJ; 
3fcB^U cftfcftfi^BM&SiJ (e) fc«fct/JK^*8K 
iRffl (f) ©ffiffiSfcira** S&fc«#B^?fc:J;!)i3 

-fk-r«iii:k:j:oTiiBt'r«c:fc*^#So £fc> & 

[0 0 2 6] *«BBtt«ffl3|B«ft*»^S^Si: IT 20 

a, Wfcia«wa<, tittao, tttLm*), mum*), 

F>, ft&x^vk »K^;l/^r^T?fcS 0 
[0 0 2 7] *^ffl^oy5X^^^^JBp a n ^-\£0 30 

m^mtLr^ mm<Dmm<Dmm&i~3o nmt 

fkOR6ik»**VJ^ < , 3 0 tim%MZ.Zkmtt£<Dm 
SttOfgT ^ * 5 v 5 <D$£*kbm P>ti%>&5 Kt£Z><DT 

[0 0 2 8] *aW«**0«fk#Si:LTH:, M^o 
*OlSoJR^M«Ba»*^LTtt. 5 0 0- 

3000 mj/c rn 2 ?bW^ Ll\ 
[0 0 2 9] ^fMIffliffl^s 

m. 7^'jD-hu;i/«x^w>ft.f^ #u«Mk 

tf-/l/»B, rr-fe-r- MtfBB, ABSMBIf, >f'Jxxf 50 



10 

[0 0 3 0] *»RBOSIft*fla^yy*^^tt, F 
5-Th, Xh7^7-Yh, W>^7YKd:Wa^ 

nrnzmm Lrmtz ^xmm^m^ l t © -? & s 0 

[0 0 3 1 ] 

[0 0 3 2] HSfi#(J 1 

Tk^fk if x y x y A - >>x^ u > y y 3-/1^7 

*UU-F (^14 2 4, W^»?&2) 3 0», AUK 

If- (AO & ifif&« ; x^^U;l/l 2 9 0 K] 5 0 
ff, ^f;M^^Ub-M^ (^14 5 0 00) 
2 0g|5, «a-&BB56S"J (i-tKn^>^D^>;b 

7x^h» 1 Ogtf, ^n^M C2- (5-/ 
0SB+2-tFo*$/-4-^ h^>^/7x/y5 

an 1 5gi^ awHdbTia-ftL, *awo«mB 

[0 0 3 3] ±£T?#fc#Bia««*, 1 2 0°CT3B# 

^w-^x-r-r^^xaK, m>Ls-2, « 

B3mm) ±tc, Hft»oaR»*M 0/im^^^J:^ 

SUV-3 5 ON *m^TmfeLrct£Z 1 2 0 0m 
J/c m 2 T^o/c 0 

[0034] um^rn 

en awtt;^-x^-^- (x^riattaiaia, mg 

(2) IffS^^I* ;SIl40g/cni 2 ^/cX^ 

-)i*y->i (#0000) ^ris®ijto^B5±ics#. 
7if>^fx^tM iaas-a:aajM*ff (fmvs 
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S (US) No. 108-S. 6. 2£«Jt*tlTV>a 

IE (i) omm^u^tmmicmmm^L, xmc* 
mmm (%) =mmm^mm(omm (%) -w«tt 
s 



o) tm<D®m& ; j i 



K 5 4 0 0 8.5. 
W-tomStZMMLTm® 



12 

BOl&ioofcU coe«ato±^Kg7 L -y*|fi 

a *i t <fc o u , ®mmm*t~? \c l t ^ s $ -r 
[0035] (4) mm®. ; %mfttt 1 2 o°c£dshsi 

*(C2 4 OBtftSKWU ffiSfo^SH^kfe^^SM^^ 

Ltc 0 stc, mmmTfe<Dumft<Qmmic-D^T, ±§e 
(3) mm(»®m&mim\c£t)mm^ &%&*wm 



^ ■? v 9 



O ; 



(5) w^tt ; ^n-o^sisi±t, BBttSiUifljis 

m (0. 1 mo 1 /l ohc 1 7j<SrS) teJ;M7;W 

UttiSSIfflijt^ (0. lmo l/l(DNaOH*igi) 
©^n^n^&TU 2 5°C«3IHSW?2 4B3TOB 

o ; mmicmtmmztLK^ 



o ; *7<y ^ig46£>ft&t^ 

[0 0 3 6] (6) B^tt ; {Biijft&tttafttil (X#M 
!£<£*±8i, >-> -V >-7X+f 2 -WE L- SU- 
N-DC -BID 7*7"; ^*;l/fijt6 3 + 3 
°C, 6 0#ftncffiil 2^*#£?^ff (J I S D 0 
2 0 5 g »Htg|5aoB«ttH8Wffi W A N - 1 S fC«P 



x ; UH3J:cr#U hWMElcimWDIllttflW 



^5 -y 



555 

o 

X 



mm^TVk<r>wm^\t.r>^x, ±m (3) >micd 

IS (1) SWttSi«fc|Bl«»cLTSWtt*»J^L/-Cc * 
*9-n>tfx-£- (XjtfSM&iattSk SM- 

[0 0 3 7] J|fi£$j2~l 0, Jt«0!ll~l 6 

( a ) : 1 ~ 2 HftEftmgf* 
A-i ;f b7tHn7;l/7'J;V7i"JU-h (#?fi 

14 4, ■nmmm. 1 ) 

a- 2 ; 7j<^ftifx7xy— /i/-A— n 

-;1/>>T ?VU-h 4 2 4, BfilSS 2 ) 

A-3 ; 7j<^fteX7xy-;l/-A-^\+'9-7°atf U> 

y u ?vu-b (ti-?m 772, -g^su 

2) 



^^v>y^*mgi65>n%V> 

»§t* 9 ens 

agfr ( b ) : flga&^-> >y g U Kg U Jv- 
B-i ; ^V-t^-v— n- («) as, rx 

^U;H 2 9 0 KJ (^fllOOO, tiIS6, 

i frsiss ftt)»?ii6 7), CMrnrn i Km o 

B-2 ; tfX (7J"Jn-CW*>'i9 L ;W -YVv-T? 
fil7 7) 

b-3 ; B*$fflt¥x& M) a», iftft* r^u 

V-6 3 0 0J (<H13 7 0 0, fHi»6, fSIS 
arc<3©«-?»6 1 7) 

[0 0 3 8] fiScft ( c ) L2< ±2k* ha^-ft 
C - l ;^f;M^i"Jb-h fi^f* (^ggf5ij i tc [S] 
l;> «-?»4 5 0 0 0) 

C - 2 ; * <7 i; u- hS^f* 15 0 0 

0 0) 

figa- (d) : ggffitt^aa 

D-l ; ->*^iyx'J h— )W\*yrTW V— b 
(»fl5 7 4, •gtgsse) 

D-2 ; ^y^iUXU 1 — ;l/rh77*UU-F («■ 



(8) 



f$0fl 2000-281935 



13 

?«2 9 6, «rf££ft4) 

D-3 ; B*fb^ (flO K, W77FDPC 
A - 3 0 J 9 2 1, 'gftg&ft 6 , 'ETfilJSSfc t) 

<0^?1 15 4) 

D-4 ; hV*?-a-)],-7u/<>>T?Vls—h 
2 9 6, ^3»3, frttfi^DO^?S9 9) 

d-5 ; i, 6-^+t^*-;Wi"J U-h 
^12 2 6, uresis 2, myt3^*)o»?si i 

3) 

fiSfr ( e ) : ytm&mtem 
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(b) 
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115 
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E-l ; l -t Ko+^j'D^^x-;^ h> 
(MMm lfclRli;) 
fifl ( f ) : IMiM 

F-l ; 2- (5-^f;b-2-HFn+^7x-;W 

^>V>U7V-/l/ (HfiMflifclRli;) 

F-2 ; 2-HFP^>-4-^F^^>y7xy> 

[0 0 3 9] 
»1] 



50 
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